Introduction
When a free liquid surface is present, the surface tension variation resulting from the temperature gradient along the surface can also induce motion within the fluid called thermal Marangoni convection. Most investigations relevant to Marangoni convection have been concentrated on Newtonian fluids [1, 2] . It is well known that the flow and heat transfer characteristics are affected significantly by the physical properties of the fluid. Because most of the fluids in the applications are not strictly Newtonian, during the last decades, the studies on non-Newtonian power law fluids boundary layer flow and heat transfer have attracted considerable attention. Although a number of industrially important fluids such as polymers, molten plastics, foods and slurries exhibit non-Newtonian fluid behavior, only very few works are available in the literature dealing with the heat transfer within non-Newtonian power law fluid Marangoni convection. Naimi [3] researched Marangoni convection of non-Newtonian fluids in a horizontal shallow rectangular cavity, which focused on pseudoplastic and dilatant fluids. Chen [4] studied the effect of Marangoni convection on the flow and heat transfer within a power law liquid film on an unsteady stretching sheet. The purpose of this study is to investigate Marangoni convection flow and heat transfer of non-Newtonian power law fluid along a horizontal surface with variable surface temperature. The effects of power law index and Marangoni number on the flow and heat transfer characteristics are analyzed and discussed.
Mathematical formulation
Consider steady, laminar, non-Newtonian power law fluid Marangoni convection induced by the linear temperature variation along a horizontal surface, as shown in fig. 1 .
The physical properties of the fluid are assumed to be constant, except the surface tension which is usually assumed to vary linearly with temperature:
where g = -1/s 0 ( ¶s/ ¶T) is the temperature coefficient of surface tension. Since the surface tension decreases with temperature for most liquids,  is a positive fluid property.
The shear stress tensor is defined as:
where K is the consistency coefficient and n is the power law index. The fluid is Newtonian for n = 1 with K = m. However, the thermal induced surface tension gradient along the interface, i. e.:
may produce interfacial flow, which is of major concern in this study. This thermally-induced Marangoni convection couples the hydrodynamic and the thermal problems. The boundary layer equations are based on the balance laws of mass, momentum, energy modified to include the effects of Marangoni convection and power law fluid. The resulting equations can be written as [5] : 
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where x and y are Cartesian coordinates measured along the flat surface and normal to it, respectively, u and v being the velocity components along x and y axes, r is the density, T is the temperature, a is the thermal diffusivity. The boundary conditions are:
Using the standard definition of the stream function such as u = ¶y/ ¶y and v = = - ¶y/ ¶x, introduce the following similarity variables:
The governing eqs. (5) and (6) can be rewritten as:
Solution of the similarity equations
According to the boundary conditions, it must be f ²(h) £ 0. So we get:
Substituting eq. (14) into eqs. (10) and (11), we obtain the following ordinary differential equations:
The initial condition is assumed as follows where e is an artificial small parameter. Substituting this transformation into eq. (15), because of f (h) ≤ 0,results in the following equation:
The boundary conditions become
Expanding |1 -e 3 g²| in a power series development, we can get:
The solution of eq. (21) can be obtained by expanding g in a power series development near e = 0 as follows: 
Solving equations (26) to (28), the value of c can be obtained.
The initial condition is assumed as follows
Substituting this transformation into eq. (16), the governing equation can be rewritten as:
Expanding ( g²) n-1 in a power series development, we can get:
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The boundary conditions become The solution of eq. (32) can be obtained by expanding f in a power series development near e = 0 as follows:
Substituting eq. (34) into eq. (33) and equating the coefficients of e, we obtain:
where the constant h may be established by Padé approximants technique as the value of c.
Results and discussion
The values of the wall velocity and the wall temperature gradient are presented in tabs. 1-2. Table 1 f ¢(0) excellently agrees with the result 1.1447 submitted by Zhang [6] for n = 1. Table 2 presents the effect of power law index and Marangoni number on the wall temperature gradient. It is obvious that the wall temperature gradient is a decreasing function of n and an increasing function of M. shows the comparison of the dimensionless temperature profiles with M = 2. It is also observed, to the same Marangoni number, the dimensionless temperature and the boundary layer thickness all increase with the increasing of power law index.
Conclusions
The influence of Marangoni convection on the flow and heat transfer characteristics of the power law liquid with an imposed linear temperature on the subsurface has been explored. It is demonstrated that the wall velocity increases with the increasing of power law index till n = 1, then decreases with the increasing of power-law index. Both temperature and temperature boundary layer thickness decrease with the increasing of Marangoni number and increase with the increasing of power law index. 
